LDL receptor cooperates with LDL receptor-related protein in regulating plasma levels of coagulation factor VIII in vivo.
Low-density lipoprotein (LDL) receptor (LDLR) and LDLR-related protein (LRP) are members of the LDLR family of endocytic receptors. LRP recognizes a wide spectrum of structurally and functionally unrelated ligands, including coagulation factor VIII (FVIII). In contrast, the ligand specificity of LDLR is restricted to apolipoproteins E and B-100. Ligand binding to the LDLR family is inhibited by receptor-associated protein (RAP). We have previously reported that, apart from LRP, other RAP-sensitive mechanisms contribute to the regulation of FVIII in vivo. In the present study, we showed that the extracellular ligand-binding domain of LDLR interacts with FVIII in vitro and that binding was inhibited by RAP. The physiologic relevance of the FVIII-LDLR interaction was addressed using mouse models of LDLR or hepatic LRP deficiency. In the absence of hepatic LRP, LDLR played a dominant role in the regulation and clearance of FVIII in vivo. Furthermore, FVIII clearance was accelerated after adenovirus-mediated gene transfer of LDLR. The role of LDLR in FVIII catabolism was not secondary to increased plasma lipoproteins or to changes in lipoprotein profiles. We propose that LDLR acts in concert with LRP in regulating plasma levels of FVIII in vivo. This represents a previously unrecognized link between LDLR and hemostasis.